



Probability of selecting a specific set n of 
sampling units


























































unbiased if n large
Definitions and notation
Population variance Unbiased estimator
𝑆2 =
σ𝑖=1





𝑛 𝑦𝑖 − ത𝑦
2
𝑛 − 1


















Estimator of population total its variance
𝑌 = σ𝑖=1
















Variance of the estimates (srs)
Population variance Unbiased estimate
𝑆2 =
σ𝑖=1





𝑛 𝑦𝑖 − ത𝑦
2
𝑛 − 1
Variance of the mean     











Unbiased estimate without                             and with replacement















Variance of the total                       










Unbiased estimate without and with replacement































unbiased if n large





𝑛 𝑦𝑖 − ෠𝑅𝑥𝑖
2
𝑛 − 1







𝑛 𝑦𝑖 − ෠𝑅𝑥𝑖
2
𝑛 − 1
Variance of estimator of the ratio
Lower and upper confidence limits for the population 
mean
෠ത𝑌𝐿 = ത𝑦 −
𝑡𝑠
𝑛




Lower and upper confidence limits for the population 
total
෠𝑌𝐿 = 𝑁ത𝑦 −
𝑡𝑁𝑠
𝑛





50 80 90 95 99
0.67 1.28 1.64 1.96 2.58
For sample sizes lower than 50 use Student’s t table 
with (n-1) degrees of freedom
Confidence limits
Often, variables are positively skewed.
𝑛 > 25𝐺1
2
Where 𝐺1 is Fisher’s measure of skewness
𝐺1 =





𝑁 𝑦𝑖 − ത𝑌
3
𝑁𝜎3
Approximation to normal 
distribution
